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[Constitiitioii] Battery 1 of irultiple vMch supplies electric po 
wer, inside holding dianber ofthe acconitrxlation case 22, 
lying between, is stored ^sp heat exchange sack23 to motor of 
electric automobile. As for heat exchange sack 23, being 
sonething which was formed to thebag winch is rich to 
defornHtionbehavior, heat exchange fluid passes interior. And, 
as for heat exchange sack 23, it can bury of battery land 
holding chatrber with internal pressure, heat exchange sack 23 
sticks to surfaceof battery 1. Because and, heat exchangp sack 
23 sticks to surfece of battery l,the heat exchange efficiency of 
battery 1 and inside heat exchangp sadc 23 heat exchange fluid 

whichflowsisgood. 



[aaina(s)] 

[Qaim 1] (A) Battery which sipplies electric power to electrical 
component of vehicle and, 

(B) Accommodation case wiiich accQnmodates this battery and, 

(Q It is arranged with aforementioned battery and aforementio 
nedaccommodation case, is provided in deformable bag wlich 
fluid for theheatexchangp passes in intaiar heat exchange 
sack winch 

Ifcat exchai^ equipment for battery wtodi it has. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] Using for controUo: where this i 
nvention regards heat exchange equipment for battery inorder 
it cools or to heat vehicle mounting battery, controls 
temperature of batteryof eqjecially electric automobile in 



ISTA's Paterra(tn:]^, Version 1.5 (Iheare maybe errors in the above translation ISTA cannot 

be held liable for any detrimait fromits use. WWW: http://www.iiitiscience.com Tel: 800-430-5727) 



P.2 



JP 95073908A Machine Translation 



[0002] 

ibCOUii^mmtLX. §iP085 7 -1 6 186 ^ ^^Am 



[0 0 0 3] 



[0 0 0 4] 



[0 0 0 5] 



[0 0 0 6] 



^jpropriate temperature range, they are preferred ones. 
[OiD02] 

[Prior Art] Technology >^ch is disclosed in Jg^ran Unexanine 
d Utility IVfodel Publication Showa 57 - 161 861 disclosure as 
Prior Art in order itcools or to heat vehicle mounting battery, 
or,isknowa TWs technology among acconamodation case 

accommodate battay,in interior of sidewall winch covers 
side face of battery, issomething ^ch provides g^p vdiich fluid 
far heat exchangq)asses. And, battery is done throu^ 
menier Mhich forms acconmodationcase, fluid and heat 
exchange \\iiich for heat exchange are siqjplied to the 

[0003] 

[Problems to be Solved by the Invention] Holding chanter wliic 
h accommodates battery of accomnodation case, asm order to 
accommodate battery securely, it is necessary to providelargely 
in conparison with external sh^ dimmsion of battery, 
holding part isprovided largely even fromnecessity to prevent 
interferencewith thermal e)q)ansion difference of battery and 
accommodation case in comparisonwith external shape 
dimension of battery. In other words, with accommodation 
case and battery, g3p (air laya:)occurs. When g^p occurs with 
accommodation case and battery, thethermal conductivity of 
accommodation case and battery decreases suddenly. In other 
words, heat exchange equipment for conventional battery, 
because occurs withthe acconmodationcase and battery, 
had had disadvantage vdiere theheat exchange efSciency of 
battery and fluid for heat exchange is bad. 

[0004] 

[Objective of invention] As for this invention, considering to ab 
ove-mentioned situation, being^omething which you can do, as 
for objective, there is offer of theheat exchange equipment for 
battery where heat exchange eflSciency of battery and fluid for 
theheat exchange is good 

[0005] 

[Means to Solve the Problems] Heat exchange equipment for ba 
ttery of this invention, was arranged acconmodationcase and 
with of aforementioned battery and 
aforementionedaccommodation case wliich accommodate 
battery and this battery v^chsqjply electric powder to electrical 
component of vehicle adopted technical means vAich haswith 
heat exchange sack which is provided in deformable bag vdnch 
fluid forthe heat exchange passes in interior. 

[0006] : 

[Action of irrvration] Because it is provided in shape-variable, 
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external shape dknemsion and external sh^ of the battery 
more or less changing, it sticks heat exchange sack which 
isarranged with battery and acconmodation case, with heat 
exchangesack and battery with internal pressure due to fluid for 
heat exchangpinside heat exdhange sack And, batteryisdone 
throu^ heat exchange sack win ch it sticks to the battery fluid 
and heat exchangp for heat exchangp. 

[0007] 

[Effects of the Invention] As for heat exchange equipment for 
battery of this invention, as shown inabove-mentioned action, 
external sh^ dimension and external shape of battery more 
orless chan^ng, because heat exchange sack sticks with battery, 
heat exchange efl&ciencyof battery and fluid for heat exchai^ 
is good by conparison witihpast. 

[0008] 

[Working Example(s)] Next, you explain heat exchangp eqdpm 
ent for battery of this invention, on basisof Working Example 
wliich is used for battery temperature controller which 
maintains temperature oflhe battery vMch is used for electric 
automobile inside appropriate range, makinguse of drawing. 

[Constitution of Working Example] As for Figure 1 throu^ Fig 
ure 11 being something A^ch shows Working Exanple, as for 
the Figure 1 concqjtual cross section diagram of heat exchange 
equipment for battery, as for Figure 2 as forthe top view and 
Figure 3 v^ch show state wliich removes batteryifromFigure 1 
it is a conceptual constitutian diagramof battery temperature 
controller. Controlling electric power of battery 1 (With this 
working example it is installed with state wliich connects 
battery lof plural. ) wiiich is installed in vehiclewith inverter 2, 
it gives electric autoncbile, to motor 3(electrical component), 
vehicle it issomething wliich runs with power vAere motor 3 
occurs, battery tenperature controller 5 which maintains 
temperature of battery 1 at proper rangp isinstalled in this 
electric automobile . This battery temperature controlte 5 
ftmction which holds down rise of temperature of theinverter 2 
and motor 3 winch heat emission are done has when operating. 

[0009] Furthermore, optimum operating tenperature shows lea 
d storage battery (Pb - acid battery) of anbient tenperature 
vicinity (20 to 75 °Q, as battery 1 which is used for this 
working example, but making use of other battery it isgood 
Furthermore , optimm operating temperature aft^ 
considering output, the capacity and lifetime etc which are a 
principal characteristic of battery 1 isthe tenperature which is 
judged as optimm And, lead storage battery which is used for 
this woridng exanple inside rangp of 20 to 75 °Gs long life, 
but with out ofrange lifetime decreases considerably. And, by 
fact that nininiimxise tenperature is set to 20 °C or hi^ier, it 
is sonethingwfaich does not gpnerate decrease of output, or 
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[0010] In addition, optimim operating temperature with this w 
orking exanple reason of another vvWchr ismade 20 to 75 °C is 
ejqjressednext. As mentioned later as cooling source \^ch 
cools battery 1 \^ch had heat,it can use external air. As for 
tenperatureofthis external air, because with sunxnerplaceitis 
a hi^ tenperature (ApproxinHtely 35 °C ), it is not possible 
to cool battery 1 excessively, it isappropriate even fromresult 
to designate upper limit of optimm operating tenperatureas 
75 °C In same way, optimum operating tenperatureas for 
battery 1 of anbient temperature vicinity, as for theheat where 
such as lead storagp battery battery 1 itself occurs is not that 
muchW^ In addition, either heat where heat-emitting part 
material ( inverter 2 and motor 3) occurs is notthatrmch high. 
When thiKe are considered, vJhea using with winter location 
(external air temperature - 20 to 0 °Q , it isE^jpropriate to 
designate lower Unit of optimm opiating tenperature as 20 

[001 1] As for battery temperature controller 5, it cools and it h 
as fluid circulation line 6 where fluid (Such as oyl for for 
exanple cooling water and heat exchange) forthe heat 
exchangie in order to heat battery 1 flows. This fluid 
circulation line 6, heat exchange equipment 7 for battery 
because battery 1 is maintained atthe suitable tenperature, 
vehicle exterior air (external air) and has been connected fluid 
for heat exchange tothe radiator 8 or inverter 2 and motor 3 
which heat exchange are done. In addition, this fluid circulation 
line 6 is provided, in order to be able to formtherecycle conduit 
of plural, electromagnetic valve 1 1 to 15 v^ch changes flow 
direction of fluid forthe heat exchange is provided in each 
branch . In additioii, in fluid circulation line 6 , electromotive 
punp 16 vvhich circulateshas been provided fluid for heat 
exdiange inside fluid circulation line 6. 

[0012] Furthermore, radiator 8 radiator 8 has electromotive ra 
diator fan 1 7 \^hich theheat exchange is done fluid and external 
air ^ch for heat exchange flowforcedly. In addition, radiator 
8 is provided in vehicle fi-ont part, in order for thefluid for heat 
exchange to be cooled by running air of vehicle, i^ovided. 

[0013] As for heat exchange equipment 7 for battery, Somethin 
g which battery 1 and fluid for heat exchange heat exchange 
isdone being, As shown in Figure 1 throu^ Figure 3, in order 
accQmmodation case 22 and inside wall of each holding chanter 
21 which have holding chairber 21 of plural which 
beconingindependent, accommodates battery 1 of plural ( 
bottomsurface and all side face ) with to bury theg^ with each 
battay 1 , it is constituted fromheat exchange sack 23 which is 
arranged, fluid for heat exchange passes inside this heat 
exchaiigesack23. 
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[00 1 4] As for accomiKxlatiQa case 22, with contaiiier of resin 
or thenoetallic \^ch is siperior in cx)rrosioa resistance wliich is 
locked to vehicle, asfor each holding chamber 2 1 , with each 
battery 1, heat exchangp sack 23 is formed to thepositionable 
dinsnsion. 

[0015] Being sonEJthingA^ch was fortned in bag ^^thriBterial 
vteetbeheatecchange sack 23, was superior, durability, fluid 
characteristic for heat resistance exchai^, in resistance battery 
liqui4 such as rubber or member wtochthe fabric wtech weaves 
fiber in interior of rubber errfjeddingis done is rich to 
deformation behavior, interior of bag fluid for theheat 
exchange flows. In addition, heat exchangp sack 23 vsinch is 
arranged inside each holding diamber 21is connected 
respectively by passage 24, in order for fluid for theheat 
exchangp to flow to heat exchangp sack 23 inside each holding 
chamber 21, isprovided. Furthermore , as for passa^ 24, it is 
arranged inside thegroove 25 wliich is provided in topside of 
accommodation case 22, withthe state v^ch renx)ves battery 1 
fi*om heat exchange sack 23 ( Figure 2 reference), the heat 
exchange sack 23 extract is possibly provided to ipward 
direction of theacconraxlation case 22. 

[0016] In addition, both ends of heat exchange sack 23 is conn 
ected, throu^ithe joint 26, fluid circulation line 6. one 
example of this joint 26, is shown in Figure 4 or Figure 5. joint 
26 of Figure 4 puts tube 23a v^ch was formed to end ofthe 
heat exchangp sack 23 to periphery of pipe 27 of fluid 
circulation line 6, caulksthe periphery with clanp 28 and 
becomes. In addition, joint 26 of Figure 5, as external thread 
27aisfonnBdintheendofpipe27of fluid circulation line 6, 
provides joining msnber 29 \^chpossessesthe interior thread 
29a in tube 23a of end of heat exchangp sack 23 with thefor 
exanple insert molding, external thread 27a of pipe 27 and 
interior thread 29a of heat exchange sack 23the screw it is 
something \vttch is packed 

[0017] Furthermore, As for heat exchange sack 23, As it is pus 
hed inside holding chamber 21 ofaccommDdationcase22by 
theits own wei^ of battery 1 , because it becomes state \^4iich 
it sticks withthe battery 1 and accommodation case 22 with 
internal pressure of fluid forthe heat exdiange, necessity to 
lock especially heat exchange sack 23 it isnot, but in order 
battery 1 to keep inside accommodation case 22makinguse of 
locking means, it is good providing. 

(Ejq)lanation of control circuit) 

[00 1 8] Battery tenperature controller 5 is controlled by contro 
1 circuit 30 wiiich is shown in Figure 6. control circuit 30, 
being something which uses microcomputer, electromagnetic 
valve 1 1 to 15 and theelectromotive pump 16, does electricity 
control of radiator fan 17 according to the various iipit signal. 
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And, in order electricity control to do above-nKntioned 
functional part, to control circuit 30 ,the inverter tenperature 
sensor 33 or other various sensor \\4nch detect tenperature of 
batteryteoperature sensor 31 jdetectthe tenperature of ^ 
nDtor 3 motor tenperature sensor 32 and inverter 2 \^ch 
detect tenpaatureof battery 1 are connected 

[001 9] You explain one exanple of control of battay tempera 
ture controller 5 vMch programis done^making use of flowchart 
of Figure 7 to control circuit 30. WhennDtor 3 operates in 
begiiming ( start ), of, it jiidges ^^tether thetenpe^ 
battery 1 isinsideoptiiixinitenperaturerangp, orislowin 
conparison with optiirum tenperature range, or is hi^ in 
conparison with optimm tenperature rangp, ( stq) SI ). 

[0020] Wth determmation result of this step S 1 , v^en taiper 
ature of battery 1 is insideoptimm tenperature range, 
tenperature of inverter 2 and motor 3 it judgps hi^\viiether or 
not in conparison with specified tenperature (for exanple 60 
°Q , ( step S2 ). When this determination result is NO, 
electromagnetic valve 11 to 15 and electromotive pump 16,it 
stops all electrification of radiator fan 17 and ( step S3 ), after 
that return it does. In addition, wtei this determination result is 
YES , electromotive punp 16,the radiator fan 17 as it operates, 
electricity control doing electromagnetic valve 1 1 to 15, as 
shown in the Figure 8, fluid for heat exchange, electromotive 
punp 16 radiators inverter 2 motor 3 
electromotivepunp 16 forms fluid circuit v^ch circulates and ( 
stepS4), after tl^tthe return does. 

[0021] Wthdetemination result of step SI , v^entenperatur 
e of battery 1 it is low inconparison with optiimm % 
tenperature range, tenperature of inverter 2 and motor 3 
itjudges hi^ whether or not in conparison with q)ecified 
tenperature , ( step S5 ). When this determination result is NO, 
it advances to step S3 . In addition, yJhen this determination 
result is YES , electromotive punp 16 asit operates, electricity 
control doing electromagnetic valve 1 1 to 15, as shown in 
Figure 9, thefluid for heat exdiange, heat exchange sack 23 
electromotive punp 16 of theheat exchange equipment 7 for 
electromotive punp 1 6 inverter 2 motor 3 battery 
forms fluid circuit which circulates and( step S6), after that 
return does. 

[0022] \\^th determination result ofstepSl , wdientenperatur 
eof battery 1 it is hi^ inconparison with optiimm 
tenperature range, temperature of inverter 2 and motor 3 
itjudges whether or not in conparison with specified 
temperature ,( step S7 ). When flnsdeterminatian result is NO, 
electromotive punp 1 6, radiator fan 1 7 as itoperates, 
electricity control doiiig electromagnetic valve 1 1 to 1 5, as 
shown in Figure 10, fivddfor heat exchange, heat exchange ' 
sack 23 electromotive punp 16 of heat exchange equipment 
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7for dectromotive pump 16 radiator 8 battery fomB fluid 
drcdt\^teci circulates and ( step S8),the after that return 
does. When detemination result of step S7 is YES , 
electronDtive punp 16, the radiator fen 17 as it operates, 
electricity control doing electromagoetic valve 1 1 to 15, as 
shown in the Figure 1 1, fluid for heat exchange, heat exchange 
sack 23 electromotivepunp 16 of heat exchangp equipment 
7 for electromotive punp 16 radiatorS iiiverter2 
motor 3 battery forms flui d circuit v^chdrculates and ( step 
S9), after that return does. 

[0023] [Operation of Working Example] Operation of heat exc 
hangp equipment 7 for battery is e5q)lained. As for heat 
exchange sack 23 of heat exchangp equipment 7 for battery, 
Being provided in shape-variable, it is arranged with each 
battery 1 and theaccommodation case 22 for sake of, When 
electromotive purtp 1 6 operates, with electromotive pump 
1 6the blistering it does with sq>ply pressure of fluid for heat 
exchangp, pneumatic tran^itis done sticks to entire periphery 
side face and bottom surface of each battery 1, in 
orderoccurrence of air layer with battery 1 and heat exchange 
sack 23 tomake to the utmost small in resulting, it operates. 

[0024] Whenterrperature of battery 1 is low in comparison wit 
h optiimmtenperature range, atthe same time temperature of 
inverter 2 and motor 3 it is hi^ inconparison with specified 
tenperature , fluid for heat exchange wtoch is heatedwith 
inverter 2 and motor 3 by operation of battery temperature 
controller 5, issLqjplied to heat exchangp sack 23, And, as for 
heat exchaiige sack 23, above-mentioned way because itis 
adhesive to entire periphery side face and bottom surface of 
each battery 1, fluid andthe battery 1 wiiich for heat exchange 
flow, heat exchange are done heat exchangp sack23 withhi^ 
heat exchangp efiiciency, each battery 1 can be heated mside 
optimum temperature rangequickly. When conversely, 
temperature of battery 1 it is high in comparison withoptiinim 
temperature rangp, flirid for heat exchange ^^ch was cooled 
with radiator 8,is sillied to heat exchange sack 23. And, as 
for heat exchange sack 23, because it is adhesive to entire 
periphery side faceandbottomsurface of each battery 1, fluid 
and battery 1 which for theheat exchange flow, heat exchangp 
are done heat exchange sack 23 with hi^iheat exchangp 
efficiency, each battery 1 can be cooled quickly inside optimum 
temperature rangp. 

[0025] [EflFect of Working Exanple] As e?q)lained with above- 
mentioned operation, heat exchange sack 23 theblistering it 
does heat exchangp equipment 7 for battery, with operation of 
theelectromotive pump 1 6, sticks to entire periphery side fece 
andbottomsurface of each battery l,in order occurrence of air 
layer with battery 1 and heat exchange sack23 to make to the 
utmost small in resulting, it operates. Because of this, external 
sh^ dimension and external shape of battery 1 such as 
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changetheimker doing, changing ni)reca: less, heat 
exchange sack 23sticks with battery 1 , heat exchange ejB&ciency 
of battery 1 and fluid for theheat exchange is very mrh high. 
In addition, \^d)en battery 1 and fluid for heat exdiangp to be 
festtherequest^^tnch heat exchange is done is largp, namely 
wiien flow oftheheatexchangp fluid is large about, heat 
exchangp sack 23 battery 1 and adhesive forcebecotnes largp, 
anx)uiit of conducted b^t of battery 1 aiid fluid for heat 
exjdhang^?econ£s HBny. 

[0026] As for downtime of electromotive pump 16, because int 

emal pressure of the heat exchangp sack 23 is small, adhesive 
force of battery 1 and heat exchange sack23 decreases. 
Because of this, battery 1 is removed fromheatecdHngesadc 
23easily, battery 1 can be inserted to heat exchange sack 23 
easily. In other words, it is possible to do change operation of 
battery 1 easily. Asfor battery 1, pressure being done in 
deformable heat exchange sack 23,because it is kept in 
accommodation case 22, vibration of the vehicle is eased with 
heat exchange sack 23. Because of this, battery 1 it possesses 
also effect \^ch isprotected from vibration and impact of 
vehicle. Because fluid for heat exchange fluid and battery 1 for 
heat exchangeare isolated by heat exchange sack 23 being 
covCTed, safety of thebattery 1 whidi generates large current 
can be guaranteed. 

[0027] [Modified example] When temperature of battery is insi 
de proper range, in order to cool orto heat battery, or, it is 
good providing even with (It has not reached in ipper limit or 
lower limit of proper range when). Asoneexanpleof battay, 
lead storage battery wliich is a Pb- add battery was shown 
asexanple, but it is good applying other battery such as M - Cd 
battery, Al - air battery , Fe - air battery , ambient 
terrperature type li battery , Ni - Zn battery , Ni - Fe battery 
and Zn- Br battery. In order to acconraxlate battery of 
plural, it provided, theaccomnodation case and heat exchange 
sack, but in order to accommodatethe battery of one,itisgpod 
providing, heat exchaiige sack, entire periphery side fece of 
battery and example wtoch isarranged in bottom surface were 
shown, but arranges in only part ( for exanple one surface and 
2aspect, 3 surfaces) oflhe entire periphery side face of 
battay, arrange such as, laid out site and array surface 
productare changeable ones in only bottomsurfece of battery 
with types and theuse condition etc of battery which is used 

[Brief E?q)lanation of the Drawing(s)] 

[Figure 1] It is a conceptual cross section diagram of heat excha 
nge equipment for battery. 

[Figure 2] It is a top view which shows state \«lrich removes batt 
eryfromtheFigure 1. 
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[Figure 3] It is a concqjtual constitutian diagiramof battery tern 
perature conlxoller. 

[Figure 4] It is a sectional view of joint of connectiiigpart of flu 
id circulation line and heat exchangpsack. 

[Figure 5] It is a sectional view of joint of connectiiigpart of flu 
id circulation line and heat exchaiigesacic 

[Figure 6] It is a block diagramof control circuit 

[Figure 7] It is a flowchart v^iiich shows operation of control cir 
cuit. 

[Figure 8] It is an operation e?q)lanatory diagramof battery tern 
perature controller. 

[Figure 9] It is an operation e;q)lanatoiy diagramof battery tern 
perature controller. 

[Figure 10] It is an operation ejqDlanatory diagramof battery te 
nperature controller. 

[Figure 1 1] It is an operation e>q)lanatary diagramof battery te 
nperature controller. 

[Ebqplanation of Reference Signs in Drawingis] 
1 battery 

3 motor (electrical component) 
Heat exchange equipment for 7 battery 

22 accommodation case 

23 heat exchange sack 

[Figure 1] 




ISTA's Paten:a(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for aity detriment fromits use. WWW: http://www.intlsdence.com*Tel:800-430-5727) 



P.IO 



JP 95073908A Machine Translation 



[Figure 2] 




ISTA's Paterra(tai), Version 1 .5 (There rmy be errors in the above translatioa ISTA cannot 

be held liable for any detrinient fromits use. WWW: http://www,intlscience.com Tel: 800-430-5727) 



JP 95073908A Machine Translation 
[iS5] 



[Figures] 




[Figure 8] 



[Figure 9] 



[Figure 10] 
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[Figure 6] 
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[Figure?] 
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